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§ 3. In the special case of parabolical orbits (1) becomes 

e,r 4~sH 2r22 ( i+ S)+^ 2 ( i -s)=° 

—a relation between three heliocentric distances and the time. 

§ 4. Let E x , E 2 j E 3 be the corresponding excentric anomalies, 
then we have 

(r t — a) sin (E 3 — E 2 )—(r 2 — a) sin (E 3 — E x )-f(r 3 — a) sin (E 2 —E x ) 

while (1) may be written in the form 

(r,—a)fl I ^r I + a+ — (r 2 —a)0 2 ^r 2 + a— ifj 

+ (r 3 -a)d 3 (r 3 + a+ ^)=o. 

Hence, comparing the two above equations, we see that 
sin (E 3 —E 2 ) sin (E 3 —E x ) sin (E 2 —E x ) 

are respectively proportional to 

Oi(r x +a+ —) 0 2 (r a + a— —) 0 3 (r 3 + a + ^) =0. 

\ arj \ arj *\ arj 


Observations of the Satellite of Neptune from Photographs taken 
at the Royal Observatory , Greenwich , between 1902 January 6 r 
and April 10. 

(Communicated by the Astronomer Royal.) 

The following measures of position-angle and distance of Nep¬ 
tune’s satellite were made from photographs taken with the 26-inch 
refractor of the Thompson equatorial. The occulting shutter 
was generally used, and the position of the plate adjusted so that 
the planet was behind the shutter while the satellite was just out¬ 
side of it. By means of the shutter, which is pivoted (see Monthly 
Notices , vol. lx. No. 7), short exposures were given at intervals to 
the planet. Rapid plates were used, and the exposures given to the 
satellite were from io m to 30 111 , generally 2o m . For the planet 
the short exposures, which may be taken as about in dura¬ 
tion, were given each half-minute. Thus to an exposure of 20 m 
on the satellite there would be thirty-nine of these short ex¬ 
posures on the planet. 

The zero of position-angle was obtained by stopping the clock 
and giving a short supplementary exposure. Generally, several 
short exposures were given, the clock being stopped for a short 
time between each of them, so that each photograph contains, in 
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addition to the long-exposure photograph of the satellite, a 
of number short-exposure images of Neptune . 

On some of the photographs the duration of the supplementary- 
exposures was adjusted so as to give images of the planet of the 
same size and density as the image of the satellite. Incidentally 
these determine the length of exposure given with the occulting 
shutter, but they are of photometric importance as showing that 
the satellite requires an exposure 420 times that of Neptune to 
give an equal photographic image, which, on the assumption that 
the photographic effect is the same for the same total amount of 
light, makes the satellite 6 m *55 fainter than Neptune. 

The following table gives the details of these observations :— 


No of 
Plate. 

Date. 

Exposure 
of Satellite. 

Exposure of 
Planet giving an 
Equal Image. 

Ratio. 

Log, 

Diff. of 
Magnitude. 


1902 


m 

s 


2*6l7 

6*54 

1106 

Feb. 

12 

20 

2-9 

4.4 

H15 

Feb. 

28 

21 

27 

467 

•669 

6*67 

1119 

Mar. 

3 

20 

3 «o 

400 

*602 

6*Si 

1120 

Mar. 

3 

15 

2*5 

360 

*556 

6*39 




20 

3 *o 

400 

•602 

6*51 

1121 

Mar. 

3 

20 

2-5 

480 

*68l 

670 





Mean 

420 

2*621 

6*55 


The photographs were measured in a position micrometer in 
direct and reversed positions by Mr. Dyson, Mr. Davidson, and 
Mr. Melotte, and the results obtained by each measurer are given 
in order to show the degree of accordance obtained. 

Corrections have not been applied separately to the distances 
or angles for refraction. These will in all cases be less than o /r 'oi. 
The mean effects of refraction and aberration have, however, been 
included in the adopted value of the scale, as these corrections 
affect the mean distance of the satellite slightly, and would 
directly affect the mass of Neptune determined from these observa¬ 
tions. 

The value of i rev of the screw of the measuring micrometer was 
determined in terms of a r^seau interval of one of Gautier’s 
r^seaux used in photographic work with the Thompson and 
Astrographic equatorials. For photographs with the Thompson 
equatorial cleared of the effect of differential refraction and 
aberration the reseau interval = i5o r/, 89. The correction for 
differential refraction on these photographs of Neptune varies 
from + //, o42 to +"*072, and for differental aberration from 
+ o // *oo6 to -f^'oio. A mean total correction of -{-"'oy has been 
adopted, giving the reseau interval = i5o' /# 96, and has been used 
for all the photographs. 

The tabular positions were computed from the data given in 
the Connaissance des Temps , based on M. H. Struve’s elements, 
the eccentricity of the orbit being neglected owing to the 
uncertainty as to the present position of the periastron. 
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Observation of Saturn on 1902 July ij, made at Perth 
Observatory , Western Australia. 

{Communicated by W. Ernest Cooke, M.A ., Government Astronomer.) 

As astronomers have been asked for observations of Saturn 
about July 17,1 beg to report as follows :— 

July 17 between o h and i h G.M.T. Definition remarkably 
good. Instrument, 1 o-inch guide telescope of astrograph. Power 
of eyepiece not measured but estimated about 600. The division 
could be distinctly traced across the planet, with no sign of a 
break. 

This was the only chance we had, the weather on*each 
side being cloudy or definition bad. 

The north polar regions were very dark. 

1902 July 21. 



© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at Mount Allison University on June 30, 2015 






